Pharmacokinetics, metabolism, and disposition of rivoglitazone, a novel peroxisome proliferator-activated receptor γ agonist, in rats and monkeys.
The pharmacokinetics, metabolism, and excretion of rivoglitazone [(RS)-5-{4-[(6-methoxy-1-methyl-1H-benzimidazol-2-yl)methoxy]benzyl}-1,3-thiazolidine-2,4-dione monohydrochloride], a novel thiazolidinedione (TZD) peroxisome proliferator-activated receptor γ selective agonist, were evaluated in male F344/DuCrlCrlj rats and cynomolgus monkeys. The total body clearance and volume of distribution of rivoglitazone were low in both animals (0.329-0.333 ml per min/kg and 0.125-0.131 l/kg for rats and 0.310-0.371 ml per min/kg and 0.138-0.166 l/kg for monkeys), and the plasma half-life was 4.55 to 4.84 h for rats and 6.21 to 6.79 h for monkeys. The oral bioavailability was high (>95% in rats and >76.1% in monkeys), and the exposure increased dose proportionally. After administration of [(14)C]rivoglitazone, radioactivity was mainly excreted in feces in rats, whereas radioactivity was excreted in urine and feces with the same ratio in monkeys. Because excreted rivoglitazone in urine and bile was low, metabolism was predicted to be the main contributor to total body clearance. The structures of 20 metabolites (M1-M20) were identified, and 5 initial metabolic pathways were proposed: O-demethylation, TZD ring opening, N-glucuronidation, N-demethylation, and TZD ring hydroxylation. O-Demethylation was the main metabolic pathway in both animals, but N-demethylation and TZD ring hydroxylation were observed only in monkeys. N-Glucuronide (M13) was nonenzymatically hydrolyzed to TZD ring-opened N-glucuronide (M9), and the amount of these metabolites in monkeys was larger than that in rats. In plasma, rivolitazone was observed as the main component in both animals, and O-demethyl-O-sulfate (M11) was observed as the major metabolite in rats but as many minor metabolites in monkeys.